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Reverse Engineering (RE), which is applied to develop new products and to 
introduce advanced technologies, has become one of the most active research points 
in CAD/CAM field. With the development of three dimensional surface measure 
device, scattered point cloud data which contain more details of the complex shape 
object, can be obtained conveniently. However, the quantity of the point cloud data is 
huge and containing noise, which has vital effects on the efficiency and the 
effectiveness of model constructing. Therefore, it’s very significant to study on the 
data processing techniques. Data processing, the key of RE, mainly includes topology 
construction, data registration data reduction and other techniques. In this thesis, 
topology construction, data registration and data reduction are researched in detail. 
The primary contents of this research are listed as follows: 
1. Topology construction of scattered point cloud data is studied. An improved 
k nearest neighbors searching algorithm is developed. In the proposed 
algorithm, the suitable side length of sub-cubes is obtained by using the 
range of point-cloud, the total numbers of points and the number of nearest 
neighbors, then space partition is used, and by excluding sub-cubes without 
point cloud inside, the suitable searching range is obtained. The 
experimental results show that the searching speed is raised and the 
correctness of searched results is ensured. 
2. Registration of data point clouds from different views is studied. Based ont 
research in the past, this paper proposed a robust point selection strategy for 
registration procedure which is based on selecting a small set of salient 
feature points whose neighborhoods are highly distinguishable from each 
other. Then a fast matching algorithm is developed based on distance matrix 
comparisons to select the optimal correspondence point set and bring the two 
















3. Reduction of huge point cloud data is researched. According to the geometry 
characteristic of the object’s surface, a data reduction method based on 
curvature is proposed. This data reduction method estimating the curvature 
by using paraboloid fitting method, and setting the principles of data 
reduction. The experimental results show that the method reducing the 
number of points significantly while preserving the geometry characteristics 
perfectly. 
4. A prototypical system of data processing which based on the above 
algorithms is implemented in this thesis, and several typical data processing 
examples are given as well. The results of these examples indicate the 
correctness of the algorithms above. 
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